Sex determination: a hypothesis based on steroid ratios.
This paper presents a hypothesis for sex determination based on the ratio of androgen to estrogen in the gonad during sexual differentiation. In vertebrates the ratio of these steroids, and therefore, the sex of an individual is controlled by the quantity of the enzyme aromatase. For animals with a ZZ, ZW sex determining mechanism, such as birds, in which the heterogametic sex is female, an inducer for the aromatase gene is postulated to be on the W chromosome. In animals with an XX, XY system in which the heterogametic sex is male, such as mammals, the Y chromosome is postulated to code for a repressor of the aromatase gene. This hypothesis can account for naturally occurring sex reversal such as seen in some fish and amphibians, experimentally induced sex reversal by administration of steroids in birds, reptiles, fish and amphibians, and temperature-dependent sex determination as in reptiles. For invertebrates the same hypothetical model applies though the specific androgenic and estrogenic steroids differ. Both the X-to-autosome ratio method of sex determination typified by fruit flies and the haplodiploid method of bees as well as hormonal control of sexual differentiation in crustaceans are accounted for by this hypothesis.